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Fig. S1. "TH NMR for PECE synthesis. (A) Diblock mPEG-PCL ("H NMR (400 MHz, CDCI3) & 4.28
—4.15 (m, 2H), 4.06 (t, ] = 6.7 Hz, 17H), 3.91 — 3.44 (m, 46H), 3.38 (s, 3H), 2.42 - 2.21 (m, 18H), 1.73
—1.28 (m, 56H)) and (B) methoxypoly(ethylene glycol)-poly(e-caprolactone)-methoxypoly(ethylene
glycol) (mPEG-PCL-mPEG, or PECE) triblock polymer (‘H NMR (400 MHz, CDCI3) & 4.24 (s, 4H),
4.08 (t, J = 6.7 Hz, 36H), 3.89 — 3.45 (m, 94H), 3.39 (s, 6H), 3.26 (s, 6H), 2.32 (t, J = 7.5 Hz, 36H),
1.88 — 1.23 (m, 136H))



11000

B,CD
" 10000

[ D F H J
_0 o H )
H5C 0 0 9000
A B E o G I o

f / f L8000
7000
A 6000
5000
4000

3000

.H
-
o
=

| H 2000

) e
|| .f' ‘M

=-1000
d

T T T T T T T T T u
7.5 7.0 6.5 6.0 5.5 5.0 4.0 35 3.0 2.5 2.0 1.5 1.0

B v
c D FoHo o Mo oas ¢ ' 6 o F B oA
H|cr"{\/\o-]/\/"W/\OPH/O}T"\/\/\/\H/HO/KI‘\W}"\AJA%L}D/\{"\/\}O/C“!
A B E S G | . & N P R : o J H F D

B,BC,C’D,D L7500
- 7000
J

— - F6500

/ F6000
- P - / k5500

) y , / /

5000
F-as00

AA

~4000

~3500

GG HHLIL L0
EF LL,0,PQ,R

k2500
1)

2000

' =1500

\M |-

KK EE

)
fl ﬂ
_ e N LA S
— e et 4 anl
- o
< v
- =
5

L ™~
S w <
wn_ - o]

T T T T T T T T d
.5 7.0 6.5 6.0 5.5 .0 4 0 3.5 3.0 25 2.0 1.5 1.0

f1 (ppm)

Fig. S2. TH NMR for P1 synthesis. (A) Diblock mPEG-PCL ("H NMR (400 MHz, CDCI13) 6 4.27 —
4.19 (m, 2H), 4.07 (td, J = 6.7, 1.7 Hz, 6H), 3.85 — 3.42 (m, 44H), 3.38 (s, 3H), 2.40 — 2.27 (m, 8H),
1.72 — 1.32 (m, 24H)) and (B) P1 pentablock polymer ('"H NMR (400 MHz, CDCI3) 6 5.31 — 5.01 (m,
16H), 4.33 — 4.18 (m, 4H), 4.18 — 4.04 (m, 16H), 3.90 — 3.43 (m, 84H), 3.40 (s, 6H), 3.18 (d,/=7.0
Hz, 6H), 2.39 — 2.25 (m, 16H), 1.74 — 1.19 (m, 116H))
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Fig. S3. '"H NMR for P2 synthesis. (A) Diblock mPEG-PLA (‘H NMR (400 MHz, CDCI3) § 5.29 —
5.09 (m, 6H), 4.44 — 4.23 (m, 3H), 3.86 — 3.46 (m, 13H), 3.40 (s, 3H), 1.73 — 1.32 (m, 24H)) and (B)
P2 pentablock polymer ('H NMR (400 MHz, CDCI3) § 5.29 — 5.03 (m, 16H), 4.36 —4.20 (m, 4H), 4.11
(dt, J=31.1, 6.3 Hz, 16H), 3.90 — 3.44 (m, 86H), 3.39 (s, 6H), 2.48 — 2.28 (m, 16H), 1.90 — 1.16 (m,
126H)).
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Fig. S4. "TH NMR for P3 synthesis. (A) Diblock mPEG-PCL ('"H NMR (400 MHz, CDCI3) 6 4.29 —
4.21 (m, 2H), 4.08 (td, J= 6.7, 2.0 Hz, 12H), 3.85 — 3.50 (m, 46H), 3.40 (s, 3H), 2.41 — 2.28 (m, 14H),
1.79 — 1.31 (m, 44H)) and (B) P3 pentablock polymer (‘H NMR (400 MHz, CDCI3) 6 5.23 —4.97 (m,
8H), 4.26 — 4.19 (m, 4H), 4.06 (t, J = 6.7 Hz, 26H), 3.88 — 3.43 (m, 86H), 3.38 (s, 6H), 3.26 — 3.07 (m,
6H), 2.32 (dt, J=15.2, 7.5 Hz, 26H), 1.70 — 1.19 (m, 114H)).
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Fig. S5. TH NMR for P4 synthesis. (A) Diblock mPEG-PLA (‘H NMR (400 MHz, CDCI3) & 5.21 (d,
J=7.0 Hz, 2H), 4.42 — 4.25 (m, 2H), 3.88 — 3.46 (m, 44H), 3.40 (d, /= 1.0 Hz, 3H), 1.71 — 1.40 (m,
8H)) and (B) P4 pentablock polymer ("H NMR (400 MHz, CDCI3) 6 5.21 — 5.02 (m, 8H), 4.25 (s, 4H),
4.08 (t, J = 6.7 Hz, 26H), 3.40 (s, 84H), 3.19 (s, 6H), 2.34 (q, J = 8.0 Hz, 26H), 1.80 — 1.26 (m,

158H)).
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Fig. S6. "TH NMR for P5 synthesis. (A) Diblock mPEG-PCL (H NMR (400 MHz, CDCI3) 6 4.23 (td,
J=4.9, 1.8 Hz, 2H), 4.07 (td, J= 6.7, 1.9 Hz, 2H), 3.85 — 3.43 (m, 44H), 3.39 (s, 3H), 2.40 — 2.27 (m,
2H), 1.73 — 1.32 (m, 8H)) and (B) P5 pentablock polymer ("H NMR (400 MHz, CDCI3) 6 5.24 — 4.91
(m, 24H), 4.29 — 4.20 (m, 4H), 4.11 (dq, J=25.2, 6.3 Hz, 6H), 3.85 — 3.44 (m, 86H), 3.39 (s, 6H), 3.18
(d, J=6.8 Hz, 6H), 2.34 (dtd, /= 15.6, 7.5, 1.9 Hz, 6H), 1.75 — 1.26 (m, 102H)).
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Fig. S7. 'H NMR for P6 synthesis. (A) Diblock mPEG-PLA ("H NMR (400 MHz, CDCI3) 6 5.25 —
5.02 (m, 10H), 4.35 (d, J = 6.7 Hz, 2H), 3.86 — 3.44 (m, 42H), 3.39 (d, J = 1.4 Hz, 3H), 1.59 (td, J =
7.3, 3.9 Hz, 36H)) and (B) P6 pentablock polymer (‘"H NMR (400 MHz, CDCI3) 6 5.27 — 4.93 (m,
24H), 4.35 - 4.20 (m, 4H), 4.10 (dt, J = 31.2, 6.2 Hz, 4H), 3.86 — 3.44 (m, 86H), 3.38 (s, 6H), 3.17 (d,
J=6.9 Hz, 6H), 2.36 (dq, J= 33.8, 7.3 Hz, 4H), 1.89 — 1.23 (m, 102H)).
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Fig. S8. GPC chromatogram before and after addition of HMDI coupling agent for all polymers. The
mobile phase consisted of DMF with 0.1% (w/v) LiBr.
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The drug release mechanism for the initial 60% release was evaluated by fitting the data to zero-order,
first-order, Hixson-Crowell (HC), Higuchi, and Korsmeyer-Peppas models. All mathematical
equations are described as follows:

The mathematical equation for zero-order kinetics employed in linear regression was:
C, = C, -kt

where C, is the drug concentration at time zero, C; is the concentration at time t, and k is the apparent
release rate constant.

First-order kinetics were determined using the equation:

InC, =InC, - kt

The HC models drug release was determined using the equation:
SWo =3 W, + kt

where W, is the initial drug amount, W; is the remaining amount at time t, and k is the HC release rate
constant.

The Higuchi model was employed with the equation:
0 = kt®S
where Q represents the fraction of drug released at time t, and k is the Higuchi release rate constant.
The Korsmeyer—Peppas release model utilised the equation:
M,/M,, = kt"

where M/M,, is the fraction released at time t, k is the release rate constant, and n is the exponent of
release which provides insights into the drug release mechanism. Values of 'n' < 0.5 indicate
diffusion-controlled release, while n = 1 signifies swelling-controlled release. Anomalous transport,
involving a combination of diffusion and swelling, is suggested when 0.5 <n < 1. Values of 'n'
exceeding 1 imply that polymer erosion or degradation contributes significantly to the release process.
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Fig. S10. Observing the controlled release of Cy5.5 from hydrogels loaded with the fluorophore, cooled
down on ice (0 °C), subsequent to the injection of (A) PECE and (B) PELCLE hydrogels at 37 °C.
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Fig. S13. Effect of treatment on tumour growth in male and female mice, as measured by
bioluminescence.



